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Building Californiaôs Circular Economy

Å The US bioeconomy is currently 

~$1T 

Å CA is at the forefront of building 

a circular economy within the US

Å Result of growing awareness of 

environmental impacts of current 

practices

Å Important policy initiatives 

underway to bolster the CA and 

national bioeconomy

Å National Labs and Universities in 

CA have unique capabilities that 

are a force multiplier for the state
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CA Carbon Resources are Distributed

Å Gross resource ï~85 million bone 

dry tons per year (BDT/y)

Å Biomass considered to be available 

on a technically sustainable basis ï

~35 million BDT/y

Å Need efficient harvesting, 

conversion, and reuse of all carbon 

inputs and outputs

Å Diversified portfolio of bio-related 

options at all steps of the process

Å Better crops, conversion 

technologies, and products
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Biomanufacturing Enables 

the Circular Economy
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Transitioning Organic Waste from 

GHG Source to Sink

SB 1383 and improved forest management 

will

Å Increase quantity of biomass that requires 

management/conversion

Å Increase generation of byproducts: 

digestate, compost, and biochar

Applying biochar and digestate to soils 

accumulates stable soil carbon, removes N2O 

from the air, and increases carbon stock in 

plants

Source: Breuniget al. 2019 Environmental Science & Technology

Funding: CEC EPIC 14-030
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Role of Biochar and Digestate in a Net 

Carbon Negative Circular Economy

ÅBioenergy growth could offset 50ï400 MMTCO2e and 

sequester an additional 80ï300 MMTC to soils

ÅThis corresponds to net GHG mitigation over 100 years 

equivalent to 340ï1500 MMTCO2e (0.8ï3.50X 

Californiaôs annual GHG emissions)

Source: Breuniget al. 2019 Environmental Science & Technology

Funding: CEC EPIC 14-030


